− : 2,6-bis[bis(2-methoxyethyl)aminomethyl]-4-methylphenolate anion], the activity of the present bhmp complex was about 80 times greater than that of the bomp complex. This is mainly because the substrate accessibility was improved by changing the terminal methoxy groups to hydroxyl groups.
Introduction
Aminopeptidases are exopeptidases that remove the Nterminal amino acid from a protein [1] [2] [3] [4] [5] . It is interesting that most of the well-characterized aminopeptidases contain dinuclear metal cores at their active sites, while carboxypeptidases, which remove the C-terminal amino acid, do not have dinuclear cores. The well-characterized aminopeptidases are leucine aminopeptidase (LAP, EC 3.4.11.1) [1] , methionine aminopeptidase (MAP, EC 3.4.11.18) [2] , aminopeptidase from Aeromonas proteolytica (AAP, EC 3.4.11.10) [3] , Streptomyces griseus aminopeptidase (SGAP, EC 3.4.11.-) [4] , and proline aminopeptidase (PAP, EC 3.4.11.9) [5] . LAP, AAP, and SGAP contain dizinc(II) cores at their active sites, while MAP contains a dicobalt(II) core and PAP contains a dimanganese(II) core.
With the intention of finding a minimum functional unit of aminopeptidase, Sakiyama and coworkers developed a dizinc(II) complex which can be represented by the following [Zn(bomp)(MeCO 2 ) 2 ]BPh 4 as the first functional model of aminopeptidase [6] represented by [(bomp) − : 2,6-bis[bis(2-methoxyethyl)aminomethyl]-4-methylphenolate anion]; later, the aminopeptidase activity was improved by the introduction of stronger electron-withdrawing p-substituents [7] (the aminopeptidase activity was improved 10 times for the . From the kinetic studies, the substrate was proved to be incorporated within the dizinc center [7] .
On the other hand, we found that the substrate accessibility of the bomp complexes was not good because of the steric hindrance of the terminal methoxy groups [7] . Therefore, in the present study, a new dizinc (II [8] , in which the methoxy groups of the bomp ligand are substituted into less-hindered hydroxyl groups, and the aminopeptidase activity of the complex was examined (see Scheme 1).
Experimental

Measurements.
Elemental analyses were obtained at the Elemental Analysis Service Centre of Kyushu University.
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Infrared (IR) spectra were recorded on a Hitachi 270-50 spectrometer. Electronic spectra were recorded on a Shimadzu UV-240 spectrophotometer.
2.2.
Materials. Na(bhmp) was prepared as previously described in [8] . All other chemicals were commercial products and were used as supplied. 
Synthesis of [Zn
Aminopeptidase Activity.
The aminopeptidase activity of the complex was estimated using l-leucine-p-nitroanilide as a substrate [6] . The substrate was dissolved in 1.5 mL of a tricine buffer solution (pH 8), and to this was added 1.0 mL of a DMF solution of the complex at room temperature. The hydrolysis of the substrate into l-leucine and p-nitroaniline was monitored by detecting the formation of p-nitroaniline using a spectrometer at 405 nm. In the measurement, spontaneous hydrolysis of the substrate was subtracted as a background. This measurement was examined at various complex concentrations from 0 to 5.0 × 10 −4 mol dm −3 and at various substrate concentrations from 0 to 5.9 × 10 −4 mol dm −3 . This procedure was also carried out at pH values varying from 7 to 10 using HEPES (pH 7), tricine (pH 8), and CHES (pH 9-10) buffers.
Results and Discussion
Aminopeptidase Activity at pH 8.
Before the discussion about the aminopeptidase activity, it should be noted that simple zinc salts, such as zinc(II) chloride and zinc(II) sulfate, do not show aminopeptidase activity [6] . First, the aminopeptidase activity of complex 1 was estimated in a mixture of 40% DMF and 60% aqueous solution at pH 8 using l-leucine-p-nitroanilide as a substrate. Hereafter, the term "nominal pH" will be used because the experiments were carried out in a mixture of DMF and water. The measurement was carried out at various complex concentrations and at various substrate concentrations, and the initial rate v was obtained for each experiment. A plot of the initial rate over the substrate concentration v/[substrate] versus the complex concentration [complex] showed good linearity (Figure 1) , as did the previous complexes [6, 7, 9] , which indicates that the initial rate can be written as a second-order rate equation as follows:
where k is the second-order rate constant. The k value for the bhmp complex 1 was calculated as 4. [6] . Therefore, the rate for 1 was about two times greater than that for the bomp complex at nominal pH 8. 7 to 10. At nominal pH 7, the activity was too small to determine the rate constant, but in the nominal pH range from 8 to 10, the second-order rate equation was found to be valid. The k versus nominal pH plot for 1 is shown in Figure 2 . The plot is sigmoidal around the nominal pH 9.5, and the data could be fitted using (2) with parameters k depro = 2.55 dm 3 mo1 −1 s −1 and pK a = 9.44, where k depro is the rate constant for the deprotonated form.
Effect of pH on the
The result indicates that the reaction was promoted by the deprotonated form of the complex, which will be discussed in Section 3.3. In the case of the previous bomp complex, the data was reexamined using (2) , and the parameters were determined as k depro = 3.26 × 10 −2 dm 3 mo1
and pK a = 9.07. The activity (k depro ) of the present bhmp complex 1 was about 80 times greater than that of the bomp complex although the k value at nominal pH 8 was about only 2 times greater. This is because the pKa value of 1 is slightly larger than that of the bomp complex. 
